It has not been established whether the increase in renal mass during the course of normal growth (1) is due to increase in cell number, cell size, or both. This problem is important not only for the understanding of normal visceral growth, but also for the satisfactory interpretation of changes in kidney mass under experimental (2) and pathologic conditions. This communication reports observations on increase in cell number in the kidneys of growing rats maintained on a stock diet.
Methods
Female albino rats (Wistar strain) were raised on stock purina dog checkers diet.* After weighing, the rats were decapitated without anesthesia. As much blood as possible was allowed to drain from the severed neck vessels. Both kidneys were removed, decapsulated, weighed, and analyzed for nucleic acid content by the method of Schmidt and Thannhauser (3) . Phosphorus determinations were made by the method of Beveridge and Johnson (4) . As a check on the desoxyribonucleic acid (DNA) determination, Stumpf's (5) cysteine method was applied (modified by reading the optical density after 18 to 24 hours instead of 10 minutes, since the color intensity increases for about 16 to 24 hours, after which it is stable for at least 24 hours). Nuclei were prepared according to Stoneburg's technique (6) from pools of kidneys of 8 to 12 rats. The nuclei, suspended in 1 per cent citric acid, were counted in a hemocytometer, and analyzed for DNA content as above.
RESULTS
The DNA phosphorus content per average nucleus was found to be 0.9 -4-0.04 X 10 -9 rag. for the four different weight classes in which nuclei were isolated (80 to 99, 120 to 139, 160 to 179, 200 to 219 gm.). The results of the nucleic acid analyses of the whole organ are presented in the table.
* This investigation was aided by grants from the American Heart Association and the National Heart Institute, Public Health Service.
1 Purchased from John C. Landis, Hagerstown, Maryland, weighing 70 to 80 gm. upon receipt. On the stock diet, these animals average 100 gm. at 6 weeks, 150 gm. at 11 weeks of age (data from Mr. Landis and confirmed by us on a small group of rats bred in our laboratory). 373
The ribosenucleic acid (RNA) content parallels the DNA with a PRNA/PDNA ratio of 1.4 ± 0.03. 
DISCUSSION
The observed constancy of the DNA content per average nucleus in the several weight classes is consistent with the previously observed constancy of DNA in somatic nuclei of individuals from a variety of species (7-10). Our value of 0.9 X 10 -9 rag. DNA phosphorus (Pv~A) for the somatic nucleus of the rat is in agreement with the results of others (Ii). The constancy of the DNA content per average nucleus permits the calculation of total cell number from the DNA content of the whole organ. From values listed in column 5 of the table, it is apparent that the renal DNA concentration is relatively constant, indicating that the number of cells (nuclei) has kept pace with the increase in organ mass. The calculated number of nuclei per pair of kidneys is given in column 8, so that the increase in renal cell number with growth of the rat can be more readily seen. An approximate 60 per cent increase in cell number is observed during the period of growth studied, in which body weight increased 140 per cent. In rats of the same strain showing a corresponding increase in body weight, Arataki (12) observed an increase in glomerular number of about 15 per cent. If we interpret this as indicating a 15 per cent increase in the number of nephrons, it follows that the increase in the number of nephrons is not sufficient to account alone for the increase in cell number observed. It can be concluded that there has been an increase in the number of cells constituting an average nephron.
Since growth in body weight proceeds more rapidly than the growth of the kidneys, if renal DNA content were expressed in mg./100 gin. body weight, an apparent downward trend in renal DNA would be observed (column 6). This is, of course, a distortion of the data, since the absolute renal DNA content actually increases with growth (column 7). It follows that direct comparison of the experimental results from rats of different weights cannot be made by the simple expedient of reducing the content to terms of "per 100 gin. body weight." Therefore, it is important in experiments to use controls of the same initial weights as those of the manipulated animals. When comparisons between rats of different initial weights are required (as in comparing the results from different experiments), it is our own practice to refer to curves of renal weight and DNA content versus body weight (Fig. 1) (standard) value of each rat. The body weight used for the reference must, of course, be the normal (i.e., control) weight on the stock diet.
The constancy of the renal PRNA/P,NA ratio during normal growth can de interpreted as indicating a steady state in protein synthetic activity (13) . This may be contrasted to the changes in this ratio concurrent with changes in renal mass produced by protein starvation and unilateral nephrectomy (2) .
It appears from the data here set forth that increase in renal mass during the normal growth period of rats of the kind investigated is primarily due to increase in renal cell number. Further studies are in progress to determine whether cell number continues to increase after maturity is attained. Preliminary data indicate that the enlargement of the kidney occurring in rats after maturity has been reached is not associated with further increase in cell number.
SUMMARY
Determinations of the desoxyribonucleic acid (DNA) content of the kidneys of growing rats were made on the whole tissues and on isolated nuclei. It was found that the DNA content per nucleus is constant in rats of different weights. The DNA content of the kidneys increased proportionately to their mass over the range studied. It is concluded that increase in mass is primarily due to cell multiplication.
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